Endogenous biotin in rat brain: implications for false-positive results with avidin-biotin and streptavidin-biotin techniques.
The interaction between avidin and biotin or streptavidin and biotin forms the basis of several widely used immunohistochemical techniques. An assumption inherent to these techniques is that endogenous biotin is not present in the tissue in detectable quantities, as neither avidin nor streptavidin can discriminate between endogenous biotin and biotinylated antibodies. However, biotin is a known cofactor for numerous carboxylases required in oxidative metabolism, raising the possibility for potential false-positive results in many tissues. This issue has been appreciated in liver and kidney tissue, but has received very little attention in nervous tissue. To address this concern, we examined the distribution of biotin throughout the rat central nervous system using avidin- and streptavidin-based detection systems, as well as a monoclonal antibody raised against biotin. Significant levels of endogenous biotin were identified within specific neuronal types, particularly in neurons associated with the cerebellar motor system and the brainstem auditory system. Non-specific (non-biotin) interactions of avidin and streptavidin conjugates with rat brain tissue were further identified and were most pronounced in the lower brainstem. The binding of avidin- and streptavidin-conjugated markers to endogenous biotin and other non-specific interactions with neural tissue were overcome by several methods including the use of blocking kits, prolonged post-fixation of the tissue in paraformaldehyde, or omission of Triton X-100 from the working solution. Without these measures, a reliable estimate of immunolabel may only be achieved in certain brain regions with markers conjugated directly to secondary antibodies.